Inhibition of gene expression by nucleic acid enzymes in rodent models of human disease.
Nucleic acid enzymes have emerged as a versatile technique for sequence-specific gene silencing in a wide range of cells. However, the question remains as to whether, for example, DNA enzymes and ribozymes are functional in animals. In this chapter, we describe two different rodent models of human diseases--namely, leukemia and chronic heart failure. We specifically reduced Raf-1 expression in leukemic mice using an anti-Raf-1 DNA enzyme. A continuous supply of this catalytic molecule led to a substantial reduction in leukemic-cell burden and survival. Rats with postinfarction heart failure were treated with a DNA enzyme targeting TNFa, and this led to a substantial improvement of cardiac function concomitant with a restoration of the hemodynamic status of the animals. The described protocols should facilitate the in vivo evaluation of other oligonucleotide-based therapy such as small interfering RNAs (siRNAs).